Sequencing and modeling of anti-DNA immunoglobulin Fv domains. Comparison with crystal structures.
Models for the three-dimensional structures of the combining regions of six DNA-binding antibodies have been derived from the sequence data for their Fv domains presented here. Using the amino acid sequences and the canonical structure classes described by Chothia and Lesk (Chothia, C., and Lesk, A.M. (1987) J. Mol. Biol. 196, 901), model loops were selected from immunoglobulin domains of known structure for five of the six antibody hypervariable regions. Models for the third complementarity-determining region of the heavy chain were constructed from known immunoglobulin loops of similar length and sequence. Comparison of three of the models with the respective crystal structure indicates that this procedure can generate a working model of the antibody combining region that provides useful information on the nature of the interactions between antibodies and nucleic acids. As part of our continuing investigation into the structural basis of antibody-DNA recognition, the observed and predicted models for the combining regions of nucleic acid-binding antibodies have been examined. In general, single strand-specific antibodies have deep clefts where the antigen might bind, whereas duplex-specific antibodies present a relatively flat surface. In addition, on the basis of both sequence and structure, there is little to distinguish autoimmune antibodies from those produced by immunization. Testable hypotheses for how these antibodies might interact with single- and double-stranded nucleic acids are presented.